This book deals with the fundamental principles of electrodynamics, i .e. the theory of electromagnetic fields as given by Maxwell's equations. It is an outgrowth from the lectures, which the author has been giving to the students of electrical engineering at the University of Stuttgart, Germany, for approximately a quarter of a century. For the textbook, the contents of the lectures have been supplemented by a chapter on numerical methods for the solution of boundary and initial value problems, which provides a rough first survey over the methods available only, without going into details. Furthermore, there are several appendices devoted to some more special topics, as among others to the problem of the possibility of an extremely small but nonzero restmass of the photon, which would lead to Proca's equations, a modified version of Maxwell's equations; to the important question of eventually existing magnetic monopoles; to the deeper meaning of the electromagnetic potentials in view of quantum mechanics and the BohmAharonov-effects. The last appendix covers a brief survey of special relativity, because this, in principle, is an essential part of electrodynamics, which is inevitably needed for its real understanding.
The different chapters contain a variety of analytical solutions of boundary and initial value problems. It is quite often claimed that this is no longer of interest and that such problems nowadays are usually treated numerically by computers. The author cannot share this opinion. People trying to solve electrodynamical boundary and initial value problems numerically, without having studied and understood the theoretical background and not having seen examples of a variety of fields, often if not mostly obtain faulty results. Having little or no feeling for the matter, they may believe in the correctness of their results. It is not at all easy to test if the solutions are really correct. The availability of many analytical solutions is a very valuable and even indispensable tool for testing numerical programs. It is always advisable to solve similar problems analytically when doing numerical work and to test the numerical methods by comparing the results.
Initially conceived for students of engineering and physics, the textbook turned out to be useful for professionally working engineers and physicists also. That is why six editions of the original German version of the book have appeared already. The author together with the translator hopes that the present English translation will be as useful for its readers.
